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DETAILED ACTION 

Claims 1-47 are pending in this application and were examined on their merits. 

Claim Rejections - 35 USC § 112 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



Claims 1,15, 29, and 41 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The recitation "substantially free" in claims 1,15, 29, and 41, is indefinite 
because it is unclear what percentage of the "shell and core configuration" must be 
absent for the polymer to be considered substantially free form a shell & core polymer 
configuration, and what percentage of "oxygen gas" must be remoyed of from isolated 
IPN nanoparticles to be considered substantially free form dissolved oxygen gas. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102() that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless 



Application/Control Number: 1 0/581 ,678 Page 3 

Art Unit: 1651 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-10 are rejected under 35 U.S.C. 102(b) as being anticipated by Kubota 
et al. (Journal of Applied Polymer Science, 1998, Vol. 70, p. 1027-1 034). 

Claims 1- 10 are drawn to an aqueous dispersion of hydrogel nanoparticles 
comprising, interpenetrating polymer network (IPN) nanoparticles, a first polymer, poly (- 
N-isopropylacrylamide), a second polymer, poly (acrylic acid), and an aqueous medium, . 
a drug, transformation from a low-viscous fluid to a gel when heated at about 34''C. 

Kubota et al. discloses an aqueous dispersion of hydrogel nanoparticles 
comprising, IPN nanoparticles, a first polymer, poly (-N-isopropylacrylamide), a second 
polymer, poly (acrylic acid), and an aqueous medium, a drug, transformation from a low- 
viscous fluid to a gel when heated at about 34°C (see abstract and p. 1028 column 1 , 
p.1029 Figure 1., p. 1033 column 2). 

Kubota et al. therefore clearly anticipates the claimed invention. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent nnay not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 
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Claims 1- 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kubota et al. (Journal of Applied Polymer Science, 1998, Vol. 70, p. 1027-1 034) further 
in view of Kubota et al. (Journal of Applied Polymer Science, 2001, Vol. 80, p.789-805) 
and further in view of Gan & Lyon (J. Am. Chem. Soc, 2001 , Vol. 123, No. 31 , p.751 1- 
7517) and further in view of Plucktaveesak et L. (Xlllth International Congress on. 
Rheology, Cambridge, UK, 2000, 3-307-309) and further in view of Hennink & Nostrum 
(Advanced Drug Delivery, 2002, Vol. 13, p.13-36). 

Claims 1-28 are drawn to an aqueous dispersion of hydrogel nanoparticles 
comprising, interpenetrating polymer network (IPN) nanoparticles and a method of 
preparing an interpenetrating polymer network (IPN) comprising, providing a first mono- 
dispersed polymer nanoparticles prepared by mixing poly (-N-isopropylacrylamide (1*' 
monomer), SDS (surfactant), N, N'-methylenebisacrylamide (1®* cross linking agent), 
and potassium persulfate (1^* initiator) at 70°C (1*' temperature), adding poly (acrylic 
acid) (2"^ monomer), N, N'-methylenebisacrylamide (2"** cross-linking agent), 
ammonium persulfate (2"^ initiator), and TEMED (activator), mixing for about 120 
minutes at 21 "C (2"^ temperature), isolating the IPN, mixing the isolated IPN with a 
biologically active material at a third temperature (about 33°C), uniformed sized 
hydrodynamic radius in the range of 75nm -200 nm, weight ratio of about 1:1.88, total 
polymer concentration from about 1.25 wt% to about 5.25 wt% in distilled water. 

Claims 29-47 are drawn to cross-linked IPN nanoparticles and a method of 
preparing cross-linked IPNs nanoparticles comprising, providing IPN nanoparticles of 
poly(-N-isopropylacrylamide (1®* polymer) interpenetrating poly(acrylic acid) (2"^ 
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polymer), adding EDAC (1^* cross-linking agent) and adipic acid dihydrazide (2"^ cross 
linking agent) to IPN nanoparticles, heating the solution to about 44°C for 25-45 min 
(33-37 min), mixing cross-linked IPNs with a biologically active material at about 33^, 
and average hydrodynamic radius in the range of 180-1000 nm (155-250 nm). 

As mentioned immediately above. Kubota et al. teaches the limitations of claims 
1-10. Kubota et al. also teaches a method of preparing an interpenetrating polymer 
network (IPN) comprising, providing a first mono-dispersed polymer nanoparticles 
prepared by mixing poly (-N-isopropylacrylamide (1^^ monomer). N. N'- 
methylenebjsacrylamide (1®^ cross linking agent), and potassium persulfate (1^* initiator) 
at 70''C (1^4emperature), adding poly (acrylic acid) (2"^ monomer), N. N'- 
methylenebisacrylamide (2"^ cross-linking agent), ammonium persulfate (2"^ initiator), 
and TEMED (activator), mixing for about 120 minutes at 21 X (2"^ temperature), heating 
the solution to about 44°C, isolating the IPN. mixing the isolated IPN with a biologically 
active material at a third temperature (about 33*'C), distilled water. 

Kubota et al. does not teach SDS. the claimed reaction time, cross linking agents 
EDAC and adipic acid dihydrazide, weight ratio, total polymer concentration. However, 
Gan & Lyon teaches "the size of the particles was controlled via varying concentration 
of SDS during polymerization", and further teaches "higher concentrations of SDS result 
in smaller particle sizes as predicted by homogenous nucleation theory" (p.7512, 
column 2). Also, at the time the invention made, EDAC (a very efficient reagent to 
crosslink water-soluble polymers with amide bonds) to and adipic acid dihydrazide (for 
aldehyde-mediated crosslinking of polymers), were both being used as crosslinking 
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agents for hydrogel preparation (Hennink & Nostrum, p. 19 column 1& Fig 4., p.20, 
column 1). 

Moreover, at the time the invention was made it was very well known in the art 
that, "poly(N-isopropylacrylamide) gel in water undergoes a volume phase transition in 
response to temperature changes. This transition is dependent on the specific 
hydrophilic/hydrophobic balance (HLB) effects is sensitive to co-monomers incorporated 
into the network" (Kubota et al. 2001) and also "gelation temperature can be increased 
or decreased depending on the HLB of the surfactant "(Plucktaveesak et al. 2002). 

Moreover, routine experimentation is widely used by one of ordinary skill in the 
art to determine optimum or workable ranges of particular parameters such as duration 
of the reaction, weight ratio, and polymer concentration. "[W] here the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation." In re Aller, 220 F.2d 454, 456, 
105 USPQ 233, 235 (CCPA 1955) (MPEP Chapter 2100 - p.141). 

Therefore, in view of the above teachings, it would have been obvious to one of 
the ordinary skill in the art to modify the method of Kubota et al. by adding SDS, and 
different cross linking agents. One would have been motivated to modify the method of 
Kubota et al. by adding SDS to change the size of the particles and as well as to 
increase or decrease the transition temperature of the hydrogel, and to obtain a more 
versatile drug release rate. Also, one would have been motivated to modify the method 
by using EDAC or adipic acid dihydrazide as crosslinking agents, in order to crosslink 
appropriate functional groups. 
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Accordingly, the invention taken as whole is prima facie obvious in view of the 
patents, applications and prior art. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kade Ariani whose telephone number is (571) 272- 
6083. The examiner can normally be reached on 9:00 am to 5:30 pm EST Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on (571) 272-0926. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, caij 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Kade Ariani 
Examiner 
Art Unit 1651 




